INTRODUCTION
Various fractions were extracted from cell-wall material of Eupenicilliurn crustaceum, Penicillium brevi-compactum, P. decumbens, Aspergillus flacipes and A. ochraceus. The most characteristic fractions, which may have chemotaxonomic relevance, were FII, an a-(l-3) glucan (alkalisoluble, water-insoluble), which amounted to !6.2-32.5% of the cell-wall material, and FIS (alka|i and water-soluble) which represented 2.5-6.2% of the cell-wall material and was identified as a /3-11-5) galactan. 13C-NMR spectra of the F1S fractions showed the same pattern for all the fungal species, characteristic of /3-11-5) linked galaetofuranose.
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In Penicillium, at least two types of cell walls exist: Type A, where the 1 M NaOH-soluble material is an a-(1-3)-glucan; and Type B, where the material extracted with 1 M NaOH is a/3-glucogalactan [1] . These types of cell wall have also been found in Eupenicillium [2] and Talaromyces species [3] . In a,~'~ther penicilloid fungus, Gliocladium riride, 'he ~:11 fraction is a /3-glucan while FIS is a galact'J-manno-glucan [4] . The cell wall of Eupenicihiu,n cn~staceum belongs to the A group, and the one of Talaromyces flacus to type B [5] . Although there is some information on the constituent sugars of the cell wall of Aspergillus, little is known about the composition and structure of the polymers of the wall. The a-glucans from A. niger have been investigated [6, 7] . A chitin-associated D-glucan has also been characterized from the cell wails of A. niger [8] . In A.
nidalans the a-(I-3)-glucan and the ,8-(l-3)-glucan of the glucan-chitin complex have been studied [9, 10] . A galacto-mannan, with side chains of (l-5)-Iinked-B-o-galactofuranose attached to the mannan, was extracted from hyphae of A. niger [ill.
In this work we have isolated and characterized a /~-(l-5)-galactofuran (fraction F1S) found in all the species investigated, This polysaccharide and the proportion and sugar content of the other fractions show a similar wall composition in the fungi.
MATERIALS AND METHODS

Microorganisms and culture media
The following species were used: Eupenicillium crustaceum Ludwig CBS 635.70; Penicillium bret'i-compacmm Dierckx CBS 168.44; Penicilliurn decumbens Thorn CBS 258.33; Aspergillus flavipes (Bain and Sartory) Thom and Church CBS 129.61 and Aspergillus ochraceus Wilhelm CBS 385.67. The microorganisms were maintained on slants of Bacto potato dextrose agar supplemented with 1 gl -~ of Bacto yeast extract (Difco). The basal medium and growth conditions were as previously described [5] .
Wall material preparation and fractionation
The preparation of wall material was performed as previously described [4] . The fractionation procedure is summarized in Fig. 1 .
Chemical analysis
Neutral sugars were released by hydrolysis with 2 M H2SO 4 at 100°C for 5 h and then converted into their corresponding alditol acetates [12] . Identification and quantification were carried out by gas-liquid chromatography (GLC) using 3% SP-2340 on 100-120 Supelcoport as previously described [13] .
I3C-NMR analysis
uC-NMR spectra from F1S fractions were obtained in D20 solutions at 70°C in a Varian XL-300 spectrometer (13C, 75 MHz). FIS (20 mg) were dissolved in 2 ml of D20 and centrifuged at 10000 ×g for 15 min to remove insoluble material.
htfm-md spectra
Infra-red spectra were obtained by the KBr technique on a Perkin-Elmer 1420 infra-red spectrophotometer [14].
RESULTS AND DISCUSSION
The proportions of the fractions obtained from the cell-wall material of the different fungi were: F1S (2.5-6.2%); FII (16.2-32.5%); F3 (1.0-4.3%) and F4 (43.1-59.8%). The monosaccharide composition of FIS and FII fractions is presented in Table 1 . In FIS the most abundant sugar was galactose, with lower proportions of mannose and glucose, in P. brecicompactum the amount of glucose reached 22%. Since in the ~3C-NMR spectrum (Fig. 2c) only signals of ,6-(1-5) linked galactofuranose appeared, we assume that FIS from P. breri-compactum was contaminated with a water-insoluble glucan which was eliminated by centrifugation during sample preparation for NMR. The galactose was released when hydrolyzed with 0.05 M HzSO 4 which indicated that the monomer was in the furanose form. The hydrolysis of the Fll fractions gave glucose and only traces of mannosc and galactose.
The F3 fraction was a glucoxylan, and the F4 fraction was a glucan-chitin complex. Both the F3 and F4 fractions have been described in other fungi [1, 2] . The 13C-NMR spectra of the FIS fractions are shown in Fig. 2 Fig. 3 . Infra-red spectra of the cell wall fractions of P.
deeumbens.
obtained from similar fractions of the other fungi were identical. The bands at 870 and 812 cm-l in the F1S fraction were characteristic of a/3-galactofuran; the spectrum of FII showed bands at 850 and 930 cm-l typically attributed to a-glucans. Fraction F4 showed absorption bands at 1550 and 1650 cm -j characteristic of the -NH-COgroups of chitin, and the 890 cm-I band from /3-glucans [16] . The alkali-soluble material (F1) from certain species of Penicillium [1] and Eupenicillium [2, 5] has been characterized as an a-(l-3) glucan containing low proportions ot mannose and galactose. In other species of Penicillium [11, 17] and in species of Talaromyces [5, 18] this fraction contained /3-glucogalactans with galactofuranose residues (1-2) and (1-5) linked. /3-(l-5)-Galactofuranose polysaccharides have not been described hitherto in fungal cell walls. From our results it seems that this polysaccharide is found in cell walls that also contain a-(1-3)-glucan. It may be concluded that there is a closer relationship among the species investigated than with other species of Penicillium [1] or Eupenicillium [2] which lack ot-(1-3)-glucan and /3-(1-5)-galactofuran.
